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CAPLUS COPYRIGHT 2007 ACS on STN 
2007:441608 CAPLUS 

A quantitative structure-activity relationship study 
on matrix metalloproteinase inhibitors: piperidine 
sulfonamide aryl hydroxamic acid analogs 
Kumar an, S . ; Gupta, S. P. 

Department of Pharmacy, Birla Institute of Technology 
and Science, Pilani, 333031, India 

Journal of Enzyme Inhibition and Medicinal Chemistry 
(2007), 22(1), 23-27 
CODEN: JEIMAZ; ISSN: 1475-6366 
Informa Healthcare 
Journal 
English 

A quant, structure-activity relationship (QSAR) study has been made on a 
series of piperidine sulfonamide aryl hydroxamic acid analogs acting as 
matrix metalloproteinase (MMP) inhibitors. The inhibitory potencies of 
the compds. against two MMPs, MMP- 2 and MMP- 13, are found to be 
significantly correlated with the hydrophobic properties of the mola.. 
suggesting that in both enaymes the hydrophobic interaction is playing a 
dominant role. 
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Novel Selective Inhibitors of the Zinc Plasmodial 
Aminopeptidase PfA-Ml as Potential Antimalarial Agents 
Flipo, Marion; Beghyn, Terence; Leroux, Virginie; 
Florent, Isabelle; Depre*. Benoit P.; Depret-Poulain, 
Rebecca F. 

BioBtructures and Drug Discovery. Insena U761. Lille. 
F-59006, Fr. 

Journal of Medicinal Chemistry (2007). 50(6), 
1322-1334 

CODEN : JMCMAR; ISSN: 0022-2623 
American Chemical society 
Journal 
English 




Proteases that are expressed during the erythrocytic stage of Plasmodium 
falciparum are newly explored drug targets for the treatment of malaria. 
The authors report here the discovery of potent inhibitors of PfA-Ml, a 
metallo-aminopeptidase of the parasite. These compds. are baaed on a 
malonic hydroxamic template and present a very good selectivity toward 
neutral aminopeptidase (APN-CD13), a related protease in mammals. 
Structure-activity relationships in these series are described. Further 



. <12/04/2007> 



Erich Leese 



10/513699 



10/513699 



optimization of the best inhibitor yielded a nanomolar, selective 
inhibitor of PfA-Ml <I) . This inhibitor displays good physicochem. and 
pharmacokinetic properties and a promising antimalarial activity. 
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Plipo, Marion; Beghyn, Terence,- char ton, 
Leroux, Virginie A./ Deprez, Benoit P.; 
Deprez-Poulain, Rebecca F. 
Inserm, U761, Faculty of Pharmacy, Inst. 
Lille, Lille, F-59006, Fr. 
Bioorganic fc Medicinal Chemistry (2007), 
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Elsevier Ltd. 
Journal 
English 

here the design and parallel synthesis of 217 compds . 
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based on a malonic-hydroxamic acid template. These compds. are obtained 
via a two-step solution-phase procedure. The set of diverse building-blocks 
used makes this strategy suitable for the search of inhibitors of various 
metal lo-proteases and for the investigation of the biol. role of new 
metallo-proteases . As a proof of concept, the authors screened this 
library on neutral aminopeptidase (APN; B.C. 3.4.11.2), the prototypal 
enzyme of the Ml family. Several submicromolar inhibitors were 
identified. 
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2006:1024194 CAPLUS 
145:397368 

Preparation of sulfonyl aryl or heteroaryl hydroxamic 
acid compounds aa matrix metal loprot ease inhibitors 
Bedell. Louis J.; Mcdonald, Joseph J.; Barto, Thomas 
E . ; Becker, Daniel P.; Shaahidhar, Rao N . ; Freskos, 
John N. ; Miachke. Brent v./ oetman, Daniel P.; 
Decrescenzo, Gary A./ Villamil, Clara I. 
o. D. Searle fc Co. , USA 

U.S. , 162pp., Cont. -in-part of U.S. Ser. No. 310,813. 

CODEN: USXXAM ■ 

Patent 

English 

11 
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US 2000-569034 




The title compda. [I; A - 0, S, C02, etc.; R - alkyl, alkoxyalkyl. aryl, 
etc. ( E - CO, S02, (un)aubstituted CONH, etc.; Y - H, alkyl. alkoxy, etc.* 
R5, R6 - H, alkyl, cycloalkyl, etc.; R20 - OR21, NR130R22, etc. (R13 - H, 
alkyl, benzyl,- R21 - alkyl, aryl, arylalkyl; R22 - selectively removable 
protecting group)] or pharmaceutical^ acceptable salts thereof that inter 
alia inhibit matrix metalloprotease activity, are prepared Thus, 
thioetherif ication of 4 -phenoxybenzenethiol with 2- f luorobenzaldehyde in 
the presence of K2C03 in isopropanol under reflux for 20 h gave 
2- (4-phenoxyphenylthio) benzaldehyde which. was condensed with tetra-Et 
dimethylaminomethylenediphosphonate in the presence of NaH in THF at room 
temperature for 4 h gave to 2- [2- (4 -phenoxyphenylthio) phenyl! acetic acid (II). 
II was oxidized by H202 in acetic acid to 2-|2-(4- 
phenoxyphenylsulfonyl) phenyl) acetic acid which was condensed with 
. o-tetrahydropyranylhydroxylamine UBing l-ethyl-3- (3- 
dimethylaminopropyDcarbodiimide hydrochloride in MeCN followed by 
treatment with p-tolueneaulfonic acid in methanol at room temperature for 2 h 

give N-hydroxy-2- [2- (4 -phenoxyphenylsulfonyl) phenyl Jacetamide <III). Ill 
and N-hydroxy-2,3-dimethoxy-6- l{4- 14- (trif luoromethyDphenoxyJ -1- 
piperidinyl] sulfonyl] benzamide showed ICS0 of >l0.ooo nM against MMP-1, 
0.3 and 2.4 nM, resp. , against MMP-2, and 2 and 2.7 nM, reap., against 
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MMP-13. Alao disclosed is a treatment .process that comprises 
administering a contemplated sulfonyl aromatic or heteroarom. ring hydroxamic 
acid compound in a matrix metalloprotease (MMP) enzyme- inhibiting effective 
amount to a host having a condition associated with pathol. MMP activity. 
308385-85-5P 3 06385- 86-6P 30838S-87-7P 
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CN Benzamide, N-hydroxy-2, 3-dimethoxy-6- [ 14- (phenylmethyl) -1- 
piperazinyl] sulfonyl) - (9CI) (CA INDEX NAME) 
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C-NH- OH 
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The present invention is related to piperazine and related N-hydroxy 
succinic acid diamide derivs. {shown as 1/ variables defined below; e.g. 
(2S.3S) -N-hydroxy- 2- hydroxy- 5-methyl -3- t (4 - (2-pyridinyl) -1- 
piperazinyl] carbonyl) hexanamide (shown as II) ) and use thereof, in 
particular for the treatment and/or prophylaxis of autoimmune disorders, 
inflammatory diseases, cardiovascular diseases, neurodegenerative 
diseases, cancer, respiratory diseases and fibrosis, including multiple 
sclerosis, arthritis, emphysema, chronic obstructive pulmonary disease, 
liver and pulmonary fibrosis. A - -C(B>- and N; B is H or B forms a bond 
with either RS or R7/ R 1 - H, C1-C6 'alkyl, C2-C6 alkenyl, C2-C6 alkynyl. 
C3-C8-cycloalkyl. heterocycloalkyl, aryl. heteroaryl, C3 -CB -cycloalkyl 
C1-C6 alkyl, heterocycloalkyl C1-C6 alkyl. heteroaryl C1-C6 alkyl, amino 
and alkoxy; R2 - H, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 
C3-C8-cycloalkyl, heterocycloalkyl , alkoxy, aryl and heteroaryl,- R3 « H, 
C1-C6 alkyl, C2-C6 alkenyl and C2-C6 alkynyl; R4 , RS, R6 and R7 ■ H, C1-C6 
alkyl, C2-C6 alkenyl, C2-C6 alkynyl; or R4 and R7 form together a -CH2- 
linkage; n is an integer - 1, 2, 3, 4, 5 and 6; Carbons <2> and (3) are 
two chiral centers, wherein chiral center {2) has a configuration ■ S and 
R and wherein chiral center 13) has a S configuration as well as 
pharmaceutical^ acceptable salts thereof. Methods of preparation are claimed 
and prepns. and/or characterization data for ,apprx.90 examples of I are 
included. For example, II was prepared from a 55/45 mixture of <2S)- and 
<2R> -pentafluorophenyl 2- ( US) -2. 2-dimethyl-S-oxo- 1, 3-dioxolan-4 -yl) -4- 
methylpentanoate (preparation by partial diastereoisomerization of latter 
isomer) by 1st creating an amide linkage using l- (2-pyridyl)piperazine (40 
%) and then a 2nd amide linkage using hydroxylamine (31 %) . IC50 values 
for inhibition of MMP-1, MMP-2, MMP-9 and MMP-12 by 16 .examples of I are 
tabulated. Also, percentage of inhibition of IL-2-induced peritoneal 
recruitment of lymphocytes (model for cellular migration that occurs 
during inflammation) by 8 examples of I are tabulated. 
B74646-99-8P , <2S,3R>-6- (4 -Ethoxyphenyl ) - N- hydroxy- 2 - hydroxy- 3 - 1(4- 
{2 - (morphol in -4 -yl ) ethyl ) piper az in - 1 -yl ) carbonyl ) hexanamide 
874647-38-8P , <2S, 3R) -6- (4 -Ethoxyphenyl ) -N-hydroxy~2-hydroxy-3- [ [4- 
12- (2 -thienyl) ethyl) piperazin- 1-yl J carbonyl] hexanamide 
rl : PAC (Pharmacological activity); SPN (Synthetic preparation); THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(uses) 



(drug candidate; preparation of piperazine and related N-hydroxy succinic 
acid diamide derivs. as metalloproteinase inhibitors with therapeutic 
uses) 

RN 874646-99-fl CAPLUS 

cn i-Piperazinebutanamide, p- O- (4 -ethoxyphenyl) propyl] -N, a- 
dihydroxy-4- [2- (4 -morphol inyl) ethyl ] - y-oxo-, (uS,0R>- 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




RN 874647-38-8 CAPLUS 

cn l-Piperazinebutanamide, p- (3- (4 -ethoxyphenyl) propyl] -N, u- 
dihydroxy-y-oxo-4- [2- (2-thienyl)ethyl) -, (as.pR)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 
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AB Title compds. I [wherein Ar - (un) substituted (hetero)aryl or 

(hetero) cycloalkyl; R - H or (cyclo) alkyl ; Alk - alkylene or alkenylene; 
Rl and R2 link together to form (un) substituted heterocycloalkyl rings 
which is optionally fused to (un) substituted (hetero) cycloalkyl rings,- and 
enantiomers, diastereoisomers, salts,' hydrates or solvates thereof] were 
prepared as inhibitors of matrix metal loproteinases . For example, II was 
synthesized starting from (2S) -Hydroxysuccinic acid diisopropyl ester in 
several steps, which showed inhibitory activity against MMP-9, MMP-2, 
MMP-1 and MMP-12 with icso values of <loo nM, <100 nM. >10000 nM, <loo nM, 
resp. II also showed 57% inhibition of !L2-induced peritoneal recruitment 



10/513699 

of lymphocytes at the dose of 3 mg/kg (vs. 76% inhibition by dexaiaethaaone 
at the dose of 1 mg/kg). In general, I are selective inhibitors of MMP-12 
and MMP-9 relative to the collagenases and stromelysins . Therefore. I and 
pharmaceutical compns . thereof are useful in the treatment or prophylaxis 
of diseases or conditions primarily mediated by MMP-12 and/or MMP-9, especially 
inflammatory conditions, such as multiple sclerosis and fibrosis. 
IT 847037-92-7P , (3R)-([4- [ (Benzodioxol-5-yl ) methyl ] piperazin- 1- 

yl] carbonyl) -6- (4 -ethoxyphenyl ) - (2S) - hydroxy hexanoic acid hydroxyamide 

B47037-94-9P , 6- (4 -Ethoxyphenyl ) - (2S) -hydroxy- OR) - [[4- t (pyridin-4- 

yl) methyl] piperazin- 1-yl] carbonyl) hexanoic acid hydroxyamide 

B4 7037-96-1P , 6- (4 -Ethoxyphenyl ) - <2S) -hydroxy- OR) - [ (4- 

benzylpiperazin- 1-yl) carbonyl] hexanoic acid hydroxyamide 

847038-26-op , 4- [4- [ (Benzodioxol - 5-yl)methyl ] piperazin* l-yl ] - (28) - 

hydroxy - N - hydroxy -4-OXO- OR) - (4-trif 1 uoromet hoxyben zy 1 ) but yr amide 

847038-34-0P, 4- [4- [ (Benzodioxol - 5-yl) methyl J piperazin- 1-yl ] - (3R) - 

(4-benzyloxybenzyl) - (2S) -hydroxy-N-hydroxy-4 -oxobutyramide 

847038-48-6P, 6- (4 -Ethoxyphenyl) - OS) -hydroxy- (3 R) - 1(4- 1(4- 

trif luoromethoxyphenyl) sulfonyl] piperazin- 1-yl] carbonyl] hexanoic acid 

hydroxyamide 847O38-50-0P , 6- (4 -Ethoxyphenyl) - OS) -hydroxy- OR) - 

I (4- (4 -tolylsulfonyl) piperazin- 1-yl] carbonyl) hexanoic acid hydroxyamide 

847038-52-2P . OR) - [ |4- [ <5-Bromothien- 2-yl ) sul fonyl) piperazin- 1- 

yl] carbonyl) -6- (4 -ethoxyphenyl ) - OS) -hydroxyhexanoic acid hydroxyamide 

847038-54-4P . OR)- [(4- I ( 5-Phenylsul fonylthien- 2- 

yl) sulfonyl) piperazin- 1 -yl ] carbonyl) -6- (4-ethoxyphenyl) - OS) - 

hydroxyhexanoic acid hydroxyamide B47038- 56-6P . 

OR) - [ (4- (4 -Butoxyphenylsul fonyl) piperazin- 1-yl) carbonyl] -6- (4- 

ethoxyphenyl) - (23) -hydroxyhexanoic acid hydroxyamide B4703B-SB-BP 

, 6- (4 - Ethoxyphenyl ) - <2S) -hydroxy- OR)- I (4- (4 -methoxy- 2 , 3 , 6- 

triroethylphenylsul fonyl) piperazin- l-yl) carbonyl) hexanoic acid hydroxyamide 

84 703 8- 60 -2P , OR) - [ 14- [ 0 , 4 -Dimethoxyphenyl ) sul fonyl) piperazin- 1 - 

yl] carbonyl] -6- (4-ethoxyphenyl) - (23) -hydroxyhexanoic acid hydroxyamide 

RL: PAC (Pharmacological activity) / SPN (Synthetic preparation) , THU 

(Therapeutic use); BIOL (Biological study); PREP (Preparation); uses 

(uses) 

(inhibitor; preparation of hydroxamates as MMP inhibitors) 
RN 847037-92-7 CAPLUS 

CN l-Piperazinebutanamide, 4- (1, 3 -benzodioxol -5 -ylmethyl) - p-O-U- 
ethoxyphenyl) propyl] -N, u- di hydroxy- y-oxo- , (ctS.PR)- 

(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




o 



RN 847037-94-9 CAPLUS 

CN l-Piperazinebutanamide, p- 13 - (4 -ethoxyphenyl ) propyl ) -N, u- 
dihydroxy- y-oxo-4- (4 -pyridinylmethyl ) -. (uS.PR)- (9CI) 
(CA INDEX NAME) 



:12/04/2007> 



Erich Leese 



<12/O4/2007: 



Erich Leese 
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Absolute stereochemistry. 



A 



(CH 2 )3 




RN 84 7037-96-1 CAPLUS 

CN l-Piperazinebutanamide, p- (3 - (4 -ethoxyphenyl ) propyl) -N, < 
dihydroxy- y-oxo-4- (phenylmethyl) - , (as. PR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 



HN 



RN 847038-26-0 CAPLUS 

CN l-piperazinebutanamide, 4- (l, 3-benzodioxol-5-ylmethyl) -N, u-dihydroxy- 
y-oxo-P- [14- (trif luoromethoxy) phenyl) methyl] 
(aS.pR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




Erich Leese 



CN l-piperazinebutanamide, 4- (1, 3-benzodioxol-5-ylmethyl) -N, a-dihydroxy- 
y-oxo-P- [ [4- (phenylmethoxy) phenyl) methyl) - , (aS.pR) - 
(9CI> (CA INDEX NAME) 

Absolute stereochemistry. 




RN B47038-48-6 CAPLUS 

CN l-Piperazinebutanamide, P- 13 - (4 -ethoxyphenyl) propyl] -N. a- 
di hydroxy -y-oxo-4- [ [4 - (trif luoromethoxy) phenyl) sulfonyl] -. 
(tiS.pR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



NH 



V/ 



RN 847038-50-0 CAPLUS 

CN l-Piperazinebutanamide. P- (3 - (4 -ethoxyphenyl) propyl) -N, a- 
di hydroxy- 4- [(4 -methylphenyl) sulfonyl)- y-oxo-, (aS.pR)- 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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O 



RN 847038-S2-2 CAPLUS 

CN l-Piperazinebutanamide. 4 - ( (5-bromo- 2-thienyl ) sul f onyl ) - p-[3-(4 
ethoxyphenyl } propyl J -N, n-dihydroxy- y-oxo- , <aS,PR>- 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




0 



RN B47038-S4-4 CAPLUS 

CN l-Piperazinebutanamide, P- (3 - (4 -ethoxyphenyl ) propyl ) -N, ti- 

dihydroxy- Y-oxo-4- i [5- (phenylsulf onyl ) -2-thienyl] sulfonyl) - , 
<nS, PR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




0 



RN 847038-56-6 CAPLUS 

CN l-Piperazinebutanamide, 4 - { (4 -butoxyphenyl > sul f onyl] - P- 13- (4 - 
ethoxyphenyl) propyl] -N, « -di hydroxy - y-oxo- , (aS.PR)- 

(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



<12/04/2007> Erich Leese 



10/513699 




O 



RN 84 7038-58-8 CAPLUS 

CN l-piperazinebutanamide, p- [3- (4 -ethoxyphenyl ) propyl ) -N, ti- 

dihydroxy-4- ( <4-methoxy-2 , 3 , 6-trimethylphenyl ) sulfonyl) - y-oxo-- 
(aS,pR>- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




o Me 



RN 847038-60-2 CAPLUS 

CN l-Piperazinebutanamide, 4 - ( (3 , 4 -dimethoxyphenyl ) sulfonyl) - P-13-U- 
ethoxyphenyl) propyl) -N, a-di hydroxy- y-oxo- . (aS.PR)- 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




O Owe 
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<12/04/2007> 



N-hydroxyamides I (Jl - single bond, C(;0), J2 * C{:0). S02; 01 * single 
bond, . OX, SX, XOY, XSY, xo, XS; 02 ■ (un) substituted C4-C8 alkylene at 
least four carbon atoms in length; R - (un) substituted cycloalkyl. 
heterocycloalkyl, or aryl ; Rl « C1-C4 alkyl; X, Y ■ (un) substituted 
aikanediyl; n - 0-Bl containing piperazine moieties, particularly N-hydroxy 
piperazinesulfonylarylpropenamides ouch as II, are prepared as inhibitors of 
histone deacetylase (HDAC) for the treatment of proliferative diseases, 
cancer, and psoriasis in both humans and animals. Biol, data on Che 
inhibition of HDAC in vitro, the inhibition of cellular proliferation in 
vitro, and the in vivo testing of I on mice containing i.p. P3B8 tumors are 
given for a subset of I. Most of the compds . I tested inhibit HDAC with 
IC50 values between 20 nM and 200 nM, inhibit proliferation of four cell 
lines with IC50 values between 1 uM and 10 uM, and give log rank 
statistics for mice with P388 tumors (5 each) of between -3 and -5. II 
gives a log rank statistic for tumors in five mice of -9.62. Preparative 
data for approx. fifty of the title compds. are given. 
61DB01-00-BP 610801-02-OP 6X0801-14-4P 
610801-15-5P 610B01-16-6P 610B01-17-7P 
610B01-21-3P 610801-40-6P 610B01-42-8P 
610801-43-9P 610801-44-OP 610801-46-2P 
610801-50-8P 610801-S1-9P 610801-57-5P 
610801-58-6P 610B01-63-3P 610801-70-2P 
610801-71-3P 610801-72-4P 610801-73-SP 
610801-76-8P • ■ 

RL: PAC {Pharmacological activity); SPN (Synthetic preparation); THU 
(Therapeutic use) ; BIOL (Biological study) ; PREP (Preparation) ; USES 
(U3es) 

(claimed compds.; preparation of N-hydroxy (piperazinesulfonyl) - or 
(piperazinecarbonyl)arylpropenaroides as inhibitors of histone 
deacetylase and antiproliferative agents for the treatment of cancer 
and psoriasis) 
610801-00-8 CAPLUS 

l- Piperazine heptanamide, 4- (diphenylmethyl) -N-hydroxy- £-oxo- (9CD. 

(CA INDEX NAME) 



II II 
/ C~ (CH 2 ) 5~ C~ NH- OH 



RN 610801-02-0 CAPLUS 

CN l-Piperazineoctanamide, 4 - (diphenylmethyl) -N-hydroxy- q-oxo- (9CI) (CA 
INDEX NAME) 



„ C- (CH 2 )6-C-NH-0H 



<12/04/2007> 



Erich Leese 



RN 610801-14-4 CAPLUS 

CN l-Piperazineoctanamide, N-hydroxy- 4 - (2 - naphtha lenylcarbonyl) - n-oxo- 
(9CI) (CA INDEX NAME) 



QCr LCj 



,C- (CH2) 6~C-NH- 



RN 610801-15-5 CAPLUS 

CN l-Piperazineoctanamide, 4 -benzoyl -N-hydroxy- n,- 
NAME) 



OXO- (9CI) (CA INDEX 



'"1 



O o 

II II 

C- (CH 2 )6 _ C-NH-OH 



RN 610B01-16-6 CAPLUS 

CN l-Piperazineoctanamide, 4 - (4 - (dimethyl ami no) benzoyl) -N-hydroxy- n-oxo- 

(9CI) (CA INDEX NAME) 



O O 

II II 

^C- <CH 2 ) 6-C-NH-OH 



RN 610801-17-7 CAPLUS 

CN l-Piperazineoctanamide, 4 - (4 -cyanobenzoyl ) -N-hydroxy- n-oxo- (9CI) (CA 
INDEX NAME) 



"O-f-0" 



O O 

II II 

(CH 2 ) 6~C-NH-OH 



RN 610801-21-3 CAPLUS 

CN l-Piperazineoctanamide, 4- [ (4- (dicnethylamino) phenyl ) acetyl) -N-hydroxy- 



<:12/04/2007> 
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H-OXO- (9CI) (CA INDEX NAME) 



O O 
II ' II 

HO-NH-C-(CH 2 ) 6 -C^ ^ 
RN 610801-40-6 CAPLUS 

CN l-Piperazineoctanamide, 4- [bis (4 -fluorophenyl) methyl) -N-hydroxy- n-oxo- 
(9CI) (CA INDEX NAME) 



o o 



i) L. Ji 



C- (CH 2 ) 6-C-NH-OH 



RN 610801-4 2 -8 CAPLUS 
' CN l-Piperazineoctanamide, N-hydroxy-4 - UH-indol-3 -ylacetyl) - n-oxo- (9CI) 
(CA INDEX NAME) 



o o 
II II 

C- (CH 2 ) 6-C-NH-OH 



RN 610801-43-9 CAPLUS 

cn l-Piperazineoctanamide, 4 - (diphenylacetyl) -N-hydroxy- n-oxo- (9CI) (CA 
INDEX NAME) 



O O 
II II 
C- <CH 2 )6-C-NH~OH 



RN 610801-44-0 CAPLUS 

CN l-Piperazineoctanamide, N-hydroxy-4 - ( 2 -naphthalenylacetyl) - n-oxo- 
(9CI) (CA INDEX NAME) 
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^,c- (ch 2 J6-c-nh-oh 



RN 610801-46-2 CAPLUS 

cn 1-Piperazineoctanaraide. N-hydroxy- n-oxo-4- (3 -phenyl -2-propenyl) - (9CI) 
(CA INDEX NAME) 



Ph~CH=CH-CH 2 



Or 



0 o 

II II 

{CH 2 )6"~C-HH-OH 
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^Y^V- CH 2 - CH2— N^J 



II II 

(CH 2 )6 _ C-NH- 
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CN 1-Piperazineoctanamide, 4 - (2 , 2 -diphenylethyl ) -N-hydroxy- n-oxo- (9CI) 
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II II 
^C~ (CH 2 )5-C-NH- OH 
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MARPAT 139:276884 



Erich Leese 



10/513699 



10/513699 



i 0= 



// L 



/— (CH 2 'n. 
K Z-S02" 



This invention comprises the novel compds. (I) (wherein n - 1-3, m * 1-4, 
Q, X, Y - tf. CH. 'z - N, CH; Bl » tun) substituted amido, acylamido, 
guandido. and other Zn chelating group, etc.; R2 - H, halo, OH, NH2 , N02, 
Cl-6alkyl. Cl-6allcoxy, CF3, di (Cl -6alkyl ) amino, HONH, 
naphthalenylsulfonylpyrazinyl / R3 » H aryl; R4 » H, HO, NH2, 
hydroxyCi-6alkyl. Cl-6alkyl, Cl-6alkoxy, arylCl-6alkyl, aminocarbonyl, 
hydroxycarbonyl, aminoCl - 6alkyl , aminocarbonylCl-6alxyl, 
hydroxycarbonylCl-6alkyl , hydroxyaminocarbonyl , Cl-6alkoxycarbonyl, 
ci-6alkyl amino, di (c l- 6alx y l ) aminoCl - ealkyl ,- L - nul or bivalent radical 
selected from Cl - 6alkanediyl , amino, carbonyl or aminocarbonyl/ A - aryl, 
cyclohexyl, heterocyclic derivs.), having histone deacetylase inhibiting 
enzymic activity,- their preparation, compns. containing them and their use < 
medicine. For example, 4 - (4 - (2-naphthylsulfonyl ) piper azin- 1 -yl ) -N- 
hydroxybenzamide in 100% yield was prepared by the hydrogenation of 
4- (4- (2-naphthylsulfonyl) piperazin- 1-yl ) -N- (phenyl me thoxy) benzamide (II) 
in THF by Pd/C as a catalyst. II was prepared from 1. l-dimethylethyl 
4- (4-carboxyphenyl) -1-piperazinecarboxylate and .o- 
(phenylmethyl) hydroxylamine hydrochloride in presence of 
dimethylaminopyridine in CH2C12 and diisopropylcarbodiimide, forming 
.1, l-dimethylethyl 4- (4 - [ (phenylmethoxy) amino] carbonylphenyl ) -1- 
piperazinecarboxylate which was saponified and subsequently reacted with 
2-naphthalenesulfonyl chloride to give the XI. 

604769-02-OP 

RL ; SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological 
study) ,• PREP (Preparation) ; USES (Uses) 

(preparation of sulfonyl derivs. as histone deacetylase inhibitors and 

antitumor agent for treatment of cancer) 
604769-02-0 CAPLUS 

Benzamide, N-hydroxy-3- ( 14- (2 -naphthalenylsulf onyl ) - 1-piperazinyl] methyl] - 
(9CI) (CA INDEX NAME) 
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Bradley, E. K . ; Dankwardt, 
Martin, R. L. ; Van Hart. H 
Sullivan, R. W. 

CombiChem Inc., San Diego, CA. 92121, USA 
Bioorganic fc Medicinal Chemistry Letters (2003), 
13(14), 2361-2384 
CODEN: BMCLES ; ISSN: 096O-894X 
Elsevier Science B.v. 
Journal 
English 

CASREACT 139:223711 
Glutamic acid derived hydroxamates were identified as potent and selective 
inhibitors of procollagen c-proteinase. an essential enzyme for the 
processing of procollagens to fibrillar collagens. Such compds. have 
potential therapeutic application in the treatment of fibrosis. 
IT 279255-56-0P 279255-58-2P 591766-14-2P 
591766-15-3P 591766-16-4P 591766-17-5P 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation); THU 
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(Uses) 
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hydroxamates as novel inhibitors of procollagen C-Proteinasel 
RN 279255-56-0 CAPLUS 

CN 1-Piperazinepentanaraide, a- [ (1 , 3 -benzodioxol - S-ylmethyl) I (4 - 
methoxyphenyl) sulfonyl] amino] -4 -benzoyl -N- hydroxy- 5-oxo-, 
<mR>- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




REFERENCE COUNT: 



RN 279255-58-2 CAPLUS 

CN 1-Piperazinepentanamide, <»- I (1. 3-benzodioxol-5-ylmethyl) 1(4- 

methoxyphenyl) sulfonyl] amino] -4- (2- furanylcarbonyl ) -N- hydroxy- 6-« 
, (uR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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Absolute stereochemistry. 
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absent, H, OH, CN, N02, alkyl, haloalkyl, aminoalkyl; R5-6 • together with 
the atoms to which they "are bonded, form an aliphatic or aromatic carbocyclic 

heterocyclic ring having 5-7 members] are prepared Over 50 synthetic 
examples are disclosed. For example, phthalide is reacted with 
4- (phenoxy)benzenethiol (DMF, K2C03, 100»c. 2 h) and the resulting 
product converted to the hydroxamic . acid (CH2C12, cicococl, dmf (cat), 
TMSONH2, 0*C, 1.5 h) followed by oxidation (CH2C12, mCPBA. room temperature, 
3 h) to II. II has IC50 - 10 nM for MMP-2, 45 nM for MMP-13 and >10,000 
nM for MMP-i. I are inhibitors of MMP and angiogeneais. 
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aggrecanase inhibitors) 
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yl] -l-piperazinyl]sulfonyl] - (9CI) (CA INDEX NAME) 



C-NH-OH 
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AB The invention discloses 


sulfonyl aromatic hydroxamic acid compels, and salts 



thereof that, inter alia, inhibit matrix metalloprotease (MMP) activity 
and/or aggrecanase activity. The invention also is directed to a process 
that comprises administering such a compound or pharmaceuticaliy acceptable 
salt thereof to a host animal having a condition associated with MMP 

activity. 
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Erich Leese 
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C- NH-OH 
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JP 2005504026 
PRIORITY APPLN. INFO.: 

OTHER SOURCE (S) : 



CA 2002-2453602 
AO 2002-327264 
EP 2002-763298 
FR, QB, OR, IT, LI, LU , 
MK, CY, AL, TR, BO, CZ, 
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20020119 
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B. MC, PT. 
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20020119 
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MAR PAT 138:111646 



The invention discloses a process for inhibiting aggrecanase activity. 
The process comprises administering a therapeutically effective amount of a 
sulfonyl aromatic or heteroarom. hydroxamic acid, a derivative thereof, or a 
pharmaceutical^ acceptable salt of the hydroxamic acid or derivative to a 
host animal . 

30B38S-BS-5P 308385-86-6P 308385-87-7P 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation); THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(use of sulfonyl aryl or heteroaryl hydroxamic acids and derivs. as 
aggrecanase inhibitors) 
308385-85-5 CAPLUS 

Benzamide, 2 - t (4 -benzoyl - 1-piperazinyl ) sul f onyl] -N- hydroxy- (9CI) (CA 
INDEX NAME) 
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-NH-C 



A: 



308385-87-7 CAPLUS 
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A8 honhcoaconr l R2 (A - (substituted) Ph, thienyl; Rl. R2 - H, (substituted) 
alkyl. carbocyclyl, heterocyclyl ; NR1R2 - (substituted) 3-6 membered 
ring], were prepared Thus, thiophene-2 , 5-dicarboxyl ic acid raonomethyl ester 
and N-methylmorpholine in CH2C12 at -10 s were treated with 
1- ami nomethyl naphthalene in CH2C12; the mixture was stirred 90 min to give 
58% monoamide. This was stirred with NH20H . Hcl and NaOMe in MeOH for 4 h 
to give thiophene-2, 5-dicarboxylic acid 2-hydroxyamide 

5- I (naphthalen-i-ylmethyl) amide] . Tested title compds. inhibited HT-29 
tumor cell growth with IC50 - 0.02-0.17 uM. A tablet formulation is 
given. 
IT 487004-50-2P 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation); THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(claimed compound; preparation of thiophenedicarboxamides and related 

compds . 

as histone deacetylase (HDAC) inhibitors) 
RN 487004-50-2 CAPLUS 

CN Benzamide, 4 -( [4 - (diphenylmethyl )- l-piperazinyl J carbonyl] -N-hydroxy- (9CI) 
(CA INDEX NAME) 
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Journal of Physical Chemistry B (2002), 106(21). 
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Journal 
English 

AB The free energies of binding, AGbind. between a diverse set of eight 

hydroxamate inhibitors wich gelatinaae-A (MMP-2) were computed by using 
the recently developed MM/PBSA approach. In this paper, a nonbonded model 
was used to represent the potentials of the catalytic zinc center. Mol. 
dynamics (MD) simulations were used to generate the thermally averaged 
ensemble of conformations of the ligand-protein complexes. on the basis 
of the trajectories from MD simulations, the free energies of binding were 
calculated using mil. mechanics, the continuum solvent model, surface area 



SOURCE : 
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DOCUMENT TYPE 
LANGUAGE 



10/513699 



10/513699 



estimation, and normal-mode anal. The results show that MM/PBSA not only can 
rank the studied Uganda effectively but also can reproduce the exptl. 
binding free energies successfully. The predicted binding free energies 
correlate well with the exptl. values (r • 0.84, q ■ 0.78). As a 
comparison, the free energies of binding were also computed by using the 
linear interaction energy approximation (LIE) . The overall agreement between 
the calculated and exptl. values for the diverse set of ligands means that the 
MM/PBSA approach is a useful tool for the general evaluation of 
protein- ligand interactions. The anal, of the sep. energy terms 
contributing to MM/PBSA free energy indicates that the association between 
hydroxamate and MMP-2 is mainly driven by more favorable van der 
Waals/nonpolar interactions in the complex than in solution 
IT 220046-45-7 

RL: BSU {Biological study, unclassified); BIOL (Biological study) 

(linear interaction energy approximation reveals association between 
hydroxamate 

and MMP-2 is promoted by van der waals/nonpolar interactions in complex 
than in solution) 

RN 220046-45-7 CAPLUS 

CN l-Piperazinebutanamide, a -amino- 4- (1,3 -benzodioxol- 5-ylmethyl ) - 
P- (cyclopentylmethyl) -N-hydroxy- y-oxo-, (nts.PR)- 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT • 

£ Hydroxamic acid derivs. of peptides and peptidomimetics of formulas I, II. 
and III [wherein Z « NHOH or ORa; Ra - alkyl or a biocleavable moiety; X ■ 
CO or so2; y - (un) substituted heteroalkyl or heterocyclyl ; Rl « 
(un) substituted (cyclo) alkyl , aryl, heterocyclyl. or heteroalkyl; R2R3 » 
4-7 membered (un) substituted heterocycle; R2R4 - ring formed through a 
CH2CH2 linkage; or R2 - Me; or R3 - H or (un) substituted (hetero) alkyl. 
aryl, or heterocyclyl; or R4 - H or (un) substituted (hetero) alkyl. aryl. 
or heterocyclyl; RS and R6 - independently H, N02. NH2. NHCOH, NHCOCH3, 
NHS02CH3, or (un) substituted CH2NH- (hetero) alkyl or CH 2 NH- heterocyclyl; 
one of R7 or R8 - CHR10CONHOH; one of R7 or R8 - (un) substituted 
(hetero) alkyl, (alkyl) heterocyclyl, or alkylaryl; R9 and R10 - 
independently H or (un) substituted (hetero) alkyl , (alkyl ) heterocyclyl . or 
alkylaryl J were prepared as peptide deformylase (Pe-PDP) inhibitors for 
treating various bacterial infections. For example, 3 -pyrrol idinol was 
added to tert-Bu (R> - (2-pentyl) succinate mono(N-hydroxysuccinimide) ester 
to give the amide (68%) . Treatment with 20% tfa/dcm, followed by MeOH. 
benzene, and TMSN2 in hexanes, to afford the Me ester (90%). The 
pyrrolidinol was coupled with 4-methoxyphenyliaocyanate and the ester 
converted to the hydroxamic acid (IV) using NH20H-HC1. The latter 
inhibited E. coli Fe - PDF with IC50 of 9 nM and showed selectivity for 
Fe- PDF vs. thermolysin with a selectivity index of 30,000. Thus. I, IX. 
and III are useful as antibiotics against a broad range of infectious 
disease in animals and humans. 

T 409129-95-9P 409129-96-0P 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation); THU 
(Therapeutic use) ; BIOL (Biological study) ; PREP (Preparation) ,■ USES 
(Uses) 

(peptide deformylase inhibitor; preparation of hydroxamic acid derivs. of 
peptides and peptidomimetics as peptide deformylase inhibitors for 
treatment of infectious diseases) 
IN 409129-95-9 CAPLUS 

:N l-piperazinebutanamide. 4 -benzoyl -N-hydroxy- y-oxo- P-pentyl- , 
(PR)- (9CI) (CA INDEX NAME) 



<12/04/2007> 



10/513699 

Absolute stereochemistry. 




RN 409129-96-0 CAPLUS 

CN l-Piperazinebutanamide, N-hydroxy- y-oxo- p-pentyl-4- (1- 

pyrrolidinylcarbonyl)-, <pR>- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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complexes 
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Journal 
Chinese 

The absolute binding affinities of hydroxamate inhibitors with MMP-2 were 
evaluated by mol . dynamics (MD) simulations with a linear response 
approach. During MD simulations, a nonbonded model for the catalytic Zn 
center was used to represent the interactions between Zn center and 
enzyme/ inhibi tor . The trajectories from MD simulation show that using the 
nonbonded model the catalytic Zn ion adopts five coordination number, but the 
coordination form exists large difference with that of the initial model. 
After fittings, the models with one parameter, two parameters and three 
parameters were obtained. The calculated results indicate that the 
three-parameter model with a constant term bears the best predicting 
ability. The best model yields an average error of 2.38 kJ/mol for the eight 
binding affinities of hydroxamates . 
220046-45-7 

RL: BSU (Biological study, unclassified); PRP (Properties); BIOL 



(Biological study) 

(binding free energy calcns. for MMP2- hydroxamate complexes) 
RN 22004 6-4 5-7 CAPLUS 

CN l-Piperazinebutanamide, u-amino-4- (1, 3 -benzodioxol- 5-ylmethyl ) - 
P- (cyclopentylmethyl) -N-hydroxy- y-oxo-, (aS.pR)- 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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Benzamide, N- hydroxy- 2 , 3 -dimethoxy- 6- ( [4- (phenylmethyl )- 1- 
piperazinyl] sulfonyl]-, monohydrochloride- <9CI> (CA INDEX NAME) 





Title compds. I (W = 5-, 6-membered aromatic or heteroarora. ring; Rl - a 
substituent containing a 5- or 6-membered cyclohydrocarbyl , heterocyclo, aryl 
or heteroaryl radical that is bonded directly to the depicted S02 -group 
said Rl with certain steric requirements; R5-6 - H, alkyl, cycloalkyl, 
acylalkyl, halo, nitro, hydroxy, cyano, alkoxy, haloalkyl, haloalkyloxy , 
hydroxyalkyl , etc. or R5-6 together with the atoms to which they are 
bonded form a further aliphatic or aromatic carbocyclic or heterocyclic ring 
having 5-to 7-members; R20 « OR21, where R21 « H, alkyl, aryl, arylalkyl, 
NR130R22. where R22 - a selectively removable protecting group and R13 - 
H, alkyl, benzyl group, etc.) were prepared Over SO synthetic examples were 
disclosed. Por example, phthalide was reacted with 4- 
(phenoxy)benzenethiol (dmf, K2C03, 100»c, a h) and the resulting 
product converted to the hydroxamic acid (CH2C12. cicococi, DMF (cat), 
- TMS0NH2,0 o C, 1 . 5 h) followed by oxidation (CH2C12, mCPBA, room temperature, 
3 h) to II. II had IC50 « 10 nM for MMP-2, 45 nM for mmp-13 and >io,ooo 
nM for MMP-1. I are inhibitors of MMP and angiogenesis . 
308385-85-5P , 2- 1 (4 -Benzoyl - i-pipera2inyl ) sul fonyl} -N- 
hydroxybenzamide 373367- 17- OP . N- Hydroxy- 2 , 3 -dimethoxy-6- I [4 - 
(phenylmethyl) - 1 -piperazinyl J sulf onyl] benzamide hydrochloride 
373367-ia-iP , N-Hydroxy-2 , 3 -dimethoxy-6- [ M- 1 14- 

( tr i f luoromethoxy) phenyl ) methyl ] - 1- piperazinyl ] sulf onyl ) benzamide 
hydrochloride 

RL: BAC (Biological activity or effector, except adverse); Bsu (Biological 
study, unclassified); SPN (Synthetic preparation); THU (Therapeutic use); 
BIOL (Biological study); PREP (Preparation); uses (Uses) 

(drug; preparation of sulf onyl aryl or heteroaryl hydroxamic acid compds. a 

inhibitors of matrix metalloproteinase) 
308385-85-5 CAPLUS 

Benzamide. 2- [ (4 -benzoyl -1 -piperazinyl) sulfonyl] -N-hydroxy- (9CI) (CA 
INDEX NAME) 



3733 67-18-1 CAPLUS 

Benzamide, N-hydroxy-2 , 3 -dimethoxy-6- 1 14- t (4- (trifluora 
yl] -1-piperazinyl) sulfonyl] monohydrochloride (9CI) 



C- NH- 
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1-Piperazinehexanamide. 4 - {2- I [3 , 5-bis (trif luoromethyl ) phenyl Jmethoxy) -1- 
phenylethyl] -N-hydroxy- (9CI) (CA INDEX NAME) 



HO-NH-C- (CH 2 ) 5 



k^N CH- CH2~ 



346416-44-2 CAPLUS ' 

1-Piperazinehexanamide, 4- [2- { [3 , 5-bis (trif 1 uor omet hyl) phenyl) met hoxyl -1- 
phenylethyl] -N-hydroxy-. (2Z) -2-butenedioate (1:2) (salt) (9CI) (CA INDEX 



HO-NH-C- (CH 2 ) 5 



CH- CH2~ 



The title compds. II; Z « O, S,- nl - 1-2; R2 - H, Me;.W - cyclohexyl 
substituted by a C02H, 2-phenylacetic acid, or alkyl 2-phenylacetate, 
etc.; Ari • (un) substituted Ph, aryl, heteroaryl, etc.,- Ar2 - 
(un> substituted Ph, etc.} and their salts, useful as neurokinin receptor 
antagonists (NKlantagonists) , were prepared Thus, hydrolysis of the 
corresponding Et ester afforded I lz - O; R2 = H; nl - 1; W - (CH2) 4C02H; 
Arl - Ph,- Ar2 - 3, 5- (F3C) 2C6H3) which- showed pIC50 of 7.5 against binding 
to NKi receptors. The compds. I are useful for the prevention and/or 
treatment of a condition associated with pathol'. levels of substance P. 
346416-43-1P 346416-44-2P 
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with a Linear Interaction Energy Approach 
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LANGUAGE: English 

AB The binding of a series of hydroxamate inhibitors with gelatinase-A is 

examined to evaluate the viability of calculating free energies of binding, 
AGb, utilizing mol. dynamics (MD> simulations with a linear 
interaction energy approach. In our simulations, a bonded model was used 
to represent the potentials of the catalytic zinc center. The 
electrostatic distribution of this model was derived using a two-stage 
electrostatic potential fitting calcns. The resulting bonded model was 
then used to generate the md trajectories. Coulombic, van der waals, and 
coordinate bond energy components determined from MD simulations of the bound 
' and unbound inhibitors solvated in water were correlated with the free 
energies of binding for the 15 hydroxamate inhibitors. In the correlation 
process, several linear models consisted of different energy components 
were tested. We found that besides the usually used coulombic and van der 
Waals energy terms, the introduction of a constant term could significantly 
improve the correlation. The best model yields an average error of 0.6 
kcal/mol for the 15 binding affinities, which cover an observed range of 7.2 
kcal/mol. The predictive ability of the best model was revealed by the 
high value of q2 (0.8S4) from the leave-one-out cross-validation. To this 
series of inhibitors, the constant term can be treated as effective 
adjustment to the entropy contribution in the binding free energies. The 
MD simulations predicted the binding mode of the gelatinase-A with the 
studied inhibitors, and also provided insights into the interactions 
occurring in the active site and the origins of variations in AGb. 
The PI' groups of inhibitors make extensive van der Waals and hydrophobic 
contacts with the nonpolar side chains of four residues in the SI' 
subsite, including Leu 197, Val 198, Leu 218, and Tyr 223, which directly 
influence the ligand binding. Hydrogen bonds between hydroxamates and 
gelatinase-A are very important to stabilize the inhibitors in the active 
site. The hydrogen bonds between the P3 ■ group and gelatinase-A can 
produce more favorable electrostatic interactions. 

IT 220046-45-7 

RL: B"PR (Biological process); BSU (Biological study, unclassified); PRP 
(Properties)/ biol (Biological study); PROC (Process) 

(binding affinities for a series of selective inhibitors of 
gelatinase-A using mol. dynamics with a linear interaction energy 
approach) 
RN 220046-45-7 CAPLUS 

CN l-Piperazinebutanamide. n-amino-4- ( 1 , 3 -benzodioxol - 5-ylmethyl ) - 
P- ( eye 1 open tylmethyl) -N-hydroxy- y-oxo-, (aS,f)R)- 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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CASREACT 134:222499 
A series of novel, MMP-1 sparing aryl hydroxamate sulfonamides with 
activity against MMP- 2 and MMP- 13 is described. Example compds. thus 
tested were N-hydroxy-2- [( (phenylmethyl) amino) sulfonyl] benzamide, 
N-hydroxy-2- [ ( (4 T methoxyphenyl ) methylamino] sulfonyl J ben rami de, 
N-hydroxy-2- [ (4- (phenylmethyl) - 1 -piper idinyl] sulfonyl) benzamide, 
2-fluoro-N-hydroxy-6- I [4- [4- (trif luoromethyl) phenoxy) -1- 
piperidinyl) sulfonyl) benzamide, and derivs. or homo logs thereof. The 
crystal and mol . structure of 2- f luoro-N-hydroxy-6- ( 14- (4 - 
(trif luoromethyl) phenoxy) - 1 -piper idinyl) sulfonyl] benzamide compound with 
MMP- 8 were reported. 
308385-85-5 

RL: BAC (Biological activity or effector, except adverse); bsu (Biological 
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( (aminosulfonyl) -N-hydroxybenzamide derivs. and their activity as 
gelatinase (MMP-2) and collagenase (MMP- 13) inhibitors) 
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Title compds. [I; W • 5. 6 membered aromatic, heteroarom. ring; R ■ 5, 6 
membered cyclohydrocarbyl , heterocyclo, aryl, heteroaryl; R5. R6 
independently - hydrido, alkyl , cycloalkyl, acylalkyl, halo, nitro, 
hydroxy 1, cyano, alkoxy. haloalkyl, haloalkyloxy, hydroxyalkyl , etc.- R20 - 
alkoxy, aryloxy, alkoxyamino, benzyloxyamino, etc) and pharmaceutical ly 
acceptable salts with inter alia inhibitB matrix metal loprotease activity 
are disclosed and a treatment that comprises administering a contemplated 
sulfonyl aromatic or heteroarom. hydroxamic acid in an MMP enzyme- inhibiting 
effective amount to a host having a condition associated with pathol. matrix 



the title compound II was 
and MT1-MMP inhibition activities 



metalloproteaae activity are claimed, 
prepared and mmp-2, mmp-3. mmp-b 
were assayed. 
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AB HOHNCOCHRlNRS02Ar2 IR1 - alkyl, haloalkyl, heteroalkyl . cycloalkyl, aryl. 
aralkyl, aralkenyl, heteroaryl , heceroaralkyl , aminl, aryl, aralkyl, etc.; 
R - CHR2AT1, CHR2CH:CHArl; Ar2 - specified (substituted) Ph, naphthyl; R2 
• H , alkyl; with provisos], were prepared Thus, N-hydroxy-2 (R) - 1 (3 .4- 
methylenedioxybenzyl) {4-methoxy-2,3. 6- tritnethylbenrenesulf onyl ) amino) -3- 
methylbutyr amide was prepared by solution phase synthesis from BOC-D-Val-OH. 
Title compd3. inhibited procollagen C-proteinase with IC50 O.01-2 \tn. 
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The title compds. (I,- B - monocyclic or bi cyclic alkyl, aryl, etc.- R3 - 
H, halo, N02. etc.; n - 1-3; p - <CH2)n (wherein n - 0-2), alkene, alkyne. 
etc.; A ■ (un) substituted 5-7 membered aliphatic ring; XI, X2 ■ N, C, where a 
ring subatituent on ring A is a oxo group that ia preferably adjacent a 
ring N atom,- Y - S02.-C0; Z » CONHOH, Y - CO and 0 - CR6R7, CR6R7CH2, NR6, 
NR6CH2 (wherein R6 - H, alkyl, aralkyl, etc. 1 R7 - H, alkyl; R7 together 
with R6 forms a carbocyclic or heterocyclic spiro 5-7 membered ring, the 
latter containing at least one heteroatom selected from N, o, s) ; z - CONHOH. 
Y * S02 and 0 - CR6R7, CR6R7CH2; Z - NlOHlCHO and 0 - CHR6 , CHR6CH2 , 
MR6CH2; Rl * H , alkyl. cycloalkyl, etc.; R2 - H, alkyl, aryl, etc.], 
useful as metal loproteinase inhibitors (no data), especially as inhibitors of 
MMP 13. in treating arthritis and atherosclerosis, were prepared E.g.. a 
multi-step synthesis of the title pip'erazine II was given, compds. I are 
effective at 0.5-30 mg/kg/day. 

26043B-4S-7P 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); SPN (Synthetic preparation); thu (Therapeutic use); 
BIOL (Biological study) 1 PREP (Preparation) ; uses (Uses) 

{preparation of arylpiperazines as metalloproteinase inhibiting agents 

(MMP) ) 
260438-45-7 ■ CAPLUS 

Propanamide, N-hydroxy-3- [ [4- (phenylmethyl) -1-piperazinyl) sulfonyl] - (CA 
INDEX NAME) 
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morpholinamides. piperazinamides. and analogs as 
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Title compds. I |N • CONHOH or COOH; Rl and R2 - H or an organic residue.- R3 
- organic group; O - secondary or tertiary acyclic or cyclic aaido group) and 
their pharmaceutical ly acceptable salts, solvates, and hydrates are 
disclosed as inhibitors of matrix metalloproteinases (MMPs), and of the 
release of tumor necrosis factor-alpha (TNF) from cells. The conpds . are 
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therefore useful in the prevention, control and treatment of diseases in 
which MMPs or TNF are involved, especially tumoral and inflammatory diseases. 
Processes for their preparation, and pharmaceutical compns . containing them are 
also described. For instance, the intermediate 4 (S) - (benzyloxycarbonyl) -1- 
(tert-butoxycarbonyl) -3 (R) -isobutylazetidin-2-one (II/ preparation given) was 
subjected to a sequence of ring opening/amidation with piperidine, 
followed by hydrogenolytic deprotection of the benzyl ester, amidation 
with PhCH20NH2 .HCl, another hydrogenolysis of the benzyl ether, and acidic 
deprotection of the BOC-amino group, to give title compound III. The latter 
compound showed superior aqueous solubility (> 9.5 mg/mL at 25°), and had Ki 
values as follows: KMP-1 0.088, MMP-2 0.29. and MMP-3 2.5. all in nM. 
IT 220046-45-7P 

RL: BAC (Biological activity or effector, except adverse); BPR (Biological 
process); BSU (Biological study, unclassified); PRP (Properties).- RCT 
(Reactant); SPN (Synthetic preparation); THU (Therapeutic use); BIOL 
(Biological study); PREP (Preparation); PROC (Process); RACT (Reactant or 
reagent); USES (Uses) 

(target compound,- preparation of succinyl piperidinamides, morpholinamides, 
and piperazinamides as matrix metalloproteinase inhibitors) 
RN ' 220046-4S-7 CAPLUS 

CN l-piperazinebutanamide, u-amino-4- ( 1 , 3 -benzodioxol - 5-ylmethyl > - 
p- (cyclopentylmethyl) -N-hydroxy- y-oxo-, (uS.pR)- 

(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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•IT 220046-55-9P 220046-57-1P 220046-70-8P 
220046-82-2P 220046-88-8P 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); SPN (Synthetic preparation); THU (Therapeutic use); 
BIOL (Biological study) ; PREP (Preparation) ; USES (Uses) 

(target compound/ preparation of succinyl piperidinamides. morpholinamides, 
and piperazinamides as matrix metalloproteinase inhibitors) 
RN 220046-55-9 CAPLUS 

CN l-Piperazinebutanamide. 4- (1 , 3-benzodioxol-5-ylmethyl) - P- 
( cyclopentylmethyl) - a- (dimethylamino) -N-hydroxy- y-oxo- , 
(US, PR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




NMe 2 



IT 220046-44-6P 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); RCT (Reactant); SPN (Synthetic preparation), THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); RACT 
(Reactant or reagent),- USES (Uses) 

(target compound,- preparation of succinyl piperidinamides. morpholinamides. 
and piperazinamides as matrix metalloproteinase inhibitors) 

RN 220046-44-6 CAPLUS 

CN carbamic acid, [(lS,2R)-3-(4-(l, 3 -benzodioxol -S-ylmethyl) -1- piperazinyl ) - 2 - 
(cyclopentylmethyl) -1- I (hydroxyamino) carbonyl ) - 3 -oxopropyl ] -, 
1, 1-dimethylethyl ester (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




RN 220046-57- 1 CAPLUS 

CN l-Piperazinebutanamide, 4 -( 1 , 3 -benzodioxol - 5-ylmethyl) - P- 

(cyclopentylmethyl) -N-hydroxy- a- ( I (4 -met hoxyphenyl) sulfonyl) amino] - 
Y-oxo-. (as, PR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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CRM 220046-45-7 
CMP C22 H32 N4 05 



Absolute stereochemistry. 



220046-70-B C A PLUS 

1-Piperazinebutanamide. a-amino-4 - (1 , 3 -benzodioxol - 5-ylmethyl) -N- 
hydroxy- y-oxo- p- (3 -phenyl propyl ) -, (as, pR)-. 
mono(trifluoroacetate> (salt) (9CI) (CA INDEX NAME) 

CM 1 




Absolute stereochemistry. 



220046-88- B CAPLUS 

1-Piperazinebutanamide, 4 - (1 , 3 -benzodioxol - 5-ylmethyl) - p- 
(cyclopentylmethyl) -N-hydroxy- a- { [ (4-methoxyphenyl)sulfonyl) amino] - 
y-oxo-. (aS.PR)-, mono(trifluoroacetate) (salt) <9CI) 
(CA INDEX NAME) 

CM 1 



Absolute stereochemistry. 



F-C-C0 2 H 



220046-82-2 CAPLUS 

1-Piperazinebutanamide, a-amino-4- (1 , 3 -benzodioxol- 5-ylmethyl ) - 
P- (cyclopentylmethyl) -N-hydroxy- y-oxo-, (as, PR) - , 
bis (trif luoroacetate) (salt) <9CI) (CA INDEX NAME) 

CM 1 
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RL: spn (Synthetic preparation) ; PREP (Preparation) 

(preparation and antiinflammatory and antianaphylactic activity of) 
71861-78-4 CAPLUS 

1-Piperazinepropanaraide, N-hydroxy- a-methyl -4 - (2-phenylethyl) - , 
monohydrochloride (9CI) (CA INDEX NAME) 
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RN 71861-81-9 CAPLUS 

CN l-Piperazinebutanamide, N-hydroxy-4- (2-phenylethyl) - , di hydrochloride 

(9CI) (CA INDEX NAME) 



(CH 2 ) 3-C- MH- OH 
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US 1977-850825 
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CH2-CH2" Ph 



/ \ 

Ph <CH 2 ) ^NXCONHOH 



Seven piperazinylacylhydroxamic acids I (X » straight or branched CI -3 
alkylene, tn ■ 0, l, or 2, Y • a salt forming acid ( when present)] deriva. 
were prepared by aminoesteri f ication of the corresponding 1 -monosubstituted 
piperazines and then converted to the HC1 salts. The compds. showed 
antiinflammatory, antianaphylactic, and antidepressant activities. Thus, 
2-methyl-3- ll- (4 -phenyDpiperazinyl] propionohydroxamic acid-HCl 
[71861-77-3] inhibited carrageenan- induced edema volume by 23.5% 1 h after 
s.c. administration to rats, decreased egg albumin- induced anaphylaxis by 
7 2 * when given i.v. to rats (50 rog/kg) . and protected 92* of reserpinized 
rats given 3 2 mg of the compound/kg, i.p. 
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